Albumin and glycated albumin activate KIM-1 release in tubular epithelial cells through distinct kinetics and mechanisms.
Kidney injury molecule-1 (KIM-1) serves as a useful marker for monitoring tubular injury, and sustained KIM-1 expression may be implicated in chronic kidney fibrosis. In this study, we examine the kinetics and mechanisms of KIM-1 release in human proximal tubular epithelial cells (PTEC) under the activation by major pathologic players in diabetic nephropathy, including human serum albumin (HSA), glycated albumin (AGE-BSA) and high glucose. The kinetics of KIM-1 release by PTEC under activation with HSA, AGE-BSA and high glucose, were determined by RT-PCR and ELISA. The activation profiles of major signaling pathways in PTEC were identified by PCR array. Based on the array data, blockade experiments were designed to assess their regulatory roles in KIM-1 release. Prompt shedding of KIM-1 was observed in PTEC cultured for 4 h with HSA and AGE-BSA, but not with high glucose. Culturing PTEC for 3 days with AGE-BSA exhibited sustained up-regulation of KIM-1 release, but not with HSA. In all culture experiments, high glucose did not induce KIM-1 release in PTEC. HSA and AGE-BSA activated multiple signaling pathways in PTEC including NFκB, ERK1/2 and the oxidative stress pathways. Long-term culturing PTEC with AGE-BSA but not HSA activated the Jak-Stat pathway. While incubation of PTEC with diphenylene iodonium blocked the short-term release of KIM-1 mediated by HSA or AGE-BSA, Jak-Stat inhibitors diminished the long-term KIM-1 release by PTEC induced by AGE-BSA. KIM-1 release in PTEC was differentially up-regulated by HSA and AGE-BSA. The short-term KIM-1 shedding was mediated by the reactive oxygen species, whereas Jak-Stat pathway regulates the long-term KIM-1 release.